INTERNATIONAL 
ASSOCIATION FOR TESTING MATERIALS. 


AMERICAN SECTION. 


PROPOSED STANDARD SPECIFICATIONS 


FOR 


STEEL FORGINGS. 


RECOMMENDED BY AMERICAN BRANCH OF COMMITTEE No. 1, MAY I, Ig900. 


There will be a discussion of these specifications at the Third 
Annual Meeting of the American Section, to be held in New York, 
on October 25-27, 1900, and you are requested to send in your 
views by letter, or to be present and take part in the oral 
discussion. 

After the Annual Meeting, Committee No. 1 will consider the 
points raised, and make any modifications that may be found 
necessary ; and, if so decided at the Annual Meeting, the specifi- 
cations will be sent to all members of the American Section for 
approval by letter ballot. 

If the other countries perform their work in the same general 
manner, the final work of the introduction of International Speci- 
fications will be reduced to a very simple matter, as there will 
only be a limited number of specifications to consider instead of 
hundreds as at the present time. 


Wm. R. WEBSTER, 
Chairman of American Branch of Committee No. 1. 
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120 PROPOSED STANDARD SPECIFICATIONS 


PROCESS OF MANUFACTURE. 
1. Steel for forgings may be made by the open-hearth, cruci- 
ble or Bessemer process. ; 
CHEMICAL PROPERTIES. 


2. There will be four classes of stee] forgings which shall con- 
form to the following limits in chemical composition. 


G22 

Fel Fe, FERS 

mor moos 

Percent. Percent. Percent. Per cent. 
Phosphorus shall not exceed--- 0.10 0.06 0.04 0.04 
Sulphur si +++ 0.10 0.06 0.04 0.04 


PHYSICAL PROPERTIES. 


i; 3. The minimum physical qualities required of the different 


Tensile ; sc 
—_ sized forgings of each class shall be as follows: 
| 
= = 
‘ 
Pounds per Per Sort STEEL OR Low CARBON STEEL. 
square inch. cent. For solid or hollow forgings, no diameter or 
58,000 29,000 28 35 thickness of section to exceed 10”. 


CARBON STEEL NOT ANNEALED. 


For solid or hollow forgings, no diameter or 
75,000 37,500 18 30. thickness of section to exceed 10”. 


Elastic CARBON STEEL ANNEALED. 
limit. For solid or hollow forgings, no diameter or 
80,000 40,000 22 35 thickness of section to exceed 10”. 
For solid forgings, no diameter to exceed 20!’ 
75,000 37,500 23 35 or thickness of section 15". 
70,000 35,000 24 30 For solid forgings, over 20/' diameter. 


CARBON STEEL, O1l, TEMPERED. 


For solid or hollow forgings, no diameter or 
90,000 55,000 20 45 thickness of section to exceed 3’. 


, 
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Date of 
Specification issued by specification 


now in use. 


Materials specified. 


Process of 


Chemical pror 


Uniied States Navy ......... Jan. 2 1900 
“ 
“ 
1895. 
June 1, 1899 
May 19, 1899 
= 
| 
Dec. 1, 1897. 
United States Army......... Sept. 17, 1896 
“ 
ty th 
oi 
“ | “ 
. 
United States Navy........ May 18, 189% 
U.S.Treasury—Engineer-in- 
Chief Revenue Cutter Ser- 1990. 
J 
Wim. Cramp & Sons Ship & 

1899 
ditto. 
ditto. 
ditto. 
ditto. Aug. 17, 1898 
ditto. 
ditto. 
ditto. 
ditto. 

American Bureau oi \ 1899 

Bethlehem Steel Co......... | 
ditto. 

E. D Leavitt... ..... 1896. 
ditto. 
ditto. 

Sprague Electric Co. = 
American Pulley Co Aug. 9, 1899, 


Winchester Repeating Arms | Dee.3.1895 
Co LOM 


Lehigh Valley Railroad Sep. 16, 1895. 


Pensylvania Railroad. ..... Aug. 15, 1893. 


& Northwestern } April 1, 1898. 


Missouri, Kansas & Texas m 


Southern Railway Co Feb 


Norfolk & Western RR. ... 


ditto. April 2 


Baldwin Locomotive Wks. June 1, 1897. 


1900, 


. 1, 1896. 


Jan. 1, 1891. 


25, 1894 


Gun tubes. 
jackets. 
oops. 
“ trunnion bands. 
“plugs. 
* mushrooms. 


Minor caliber rapid fire gun forgings. 


Hull material, tillers, stem and stern posts. 

miscellaneous forgings. 

blooms for misc. forgings made at smithy. 

Machine ory material, high grade machinery forgings. 
Class A, No. 1, machinery forgings 


Class A, No machinery forgings. 

blooms and billets for forgiags. 

sis 7" blooms and billets for forgings. 


forgings not essential to the structural 
strength of the engines and boilers. 


Whitehead torpedo air flasks. 


Tubes, fleld cannon of all calibers. 
siege cannon of all calibers. 
seacoast cannoa, 8-in. caliber and over. 


Jackets, field cannon of all calibcrs. 
siege cannon of all calibers. 


seacoast cannon. s-in. caliber. 
8-in. caliber and over 


Hoops, cylindrical, rough-finished size in forging:— 
not more than 1I in. inside diam., nor over 120 in. long. 
more than U1 in. inside diam.; not more than 2 in. in- | 
side diam.; not over 150 in. long. f 
more than 2) in. inside diam. 
Trunnion hoops, field cannon of all calibers. 
siege cannon of all calibers. 
seacoast cannon of 8 in. caliber and over. 
Breech ateate. hinge pins, spindles { Field and siege cannon 
and rollers, of all cals. 
ditto. seacoast cannon of »-in. 


cal. and over, 
Lever handles, breech plates, face field and siege cannon 
plates and block carriers. of all cals. 
ditto. Seacoast cannon &-in. 
cal. and over. 
Gas check cups and rings, bars wad | field and siege cannon, all | 
securing pins. cals. 
ditto. seacoast Cannon, 5 in. cal. | 
and over. j 
Gun carriage parts, forged steel No. 1. 


. 


‘ “ 


Armor p'ate bolts. 
“nuts. 
Engines and machinery. , {Paes steel columns, reverse 
Revenue Cutters. Nos.7 & & shaft and crosshead slippers. 
ditto. { Piston, connecting and eccentric rods valve 


stems, crossheads, and maia links, 
ISteel shafting for engines Nos. 198-201; 2 new boats for Int. Nav.Co 


\ 


Pins for buiit up shafts, ditto. 
ditto. 
Cross heads, connecting 

and piston rods, } ditto. 


rods 


Connecting 
Engines for Russian cruiser and battleship. { and piston rods. 
ditto. Crossheads. 
ditto. Shafting. 
Revers» shafts and| 
ditto. { engine columns. 
Tie rods, miscella- 
ditto. neous forgings 
and blooms. 


Crank, line or propeller shafts. 


Standard shafting and machinery steel. 
Standard nickel steel shafting. 
Steel forgings. 
ditto. 
ditto. 

Elevator bars. 


Forgings for 42 in. rim forming press. 
Gun barrels. 


Miscellaneous steel forgings. 


Billets for main and parallel rods 


ditto Nov. 8, 1897. Crank pin steel. 
May 23,1899 Steel crank pin forgings. 
ditto. Steel piston rods. 
Erie Railroad..... Feb. 1, 1899. Miscellaneous forgings. 
Sept. 1, 1898. Crank pins. 
ditto. Aug. 1, 1896. Main and parallel rods, 


Blooms for use in axles, pins, rods and other forzings. 
Steel blooms for locomotive parallel rods. 
Steel blooms for forgings. 


Main, parallel and piston rods. 


May 9, 1896. Crank pins. 
Chicago Burlington & \ ‘eb. ‘ 
Feb. 20, 1897, Side rods and piston rods. 


Crank pins. 


Billets for rods and guides. 


* Quech test, 180° D = 2T. 


specified. 
Carbon. Manganese. Silicon. 
soft steel. 4 
Open-hearth. 
lee eee eee * | . 
| 
’ ” { Also all other miscellaneous forgings not sh 
connecting rod bolts, main bearing bolt 
and link and valve stem bo 
| 
| 
| 
| 
Open-hearth, nickel steel. 
Open-hearth. 
‘Desire .45. over .60. over .05. R 
| 
| 
Not over. .40 lw | 
‘Not under .27 } Not over 
| | 
Not under .40)........... = 
| | 
| 
Not over .60 | 
Desired .40 | Not over .60 
| 
Open- over .40 
pen-hearth Not} under 25 } Not 
“ “ >, f over | 
| Net {over } Not over 65, | 
| | | 
| 


+ 3.25 per cent. of Nickel. 


| 
| 
| 
4 
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SYNOPSIS OF SPECIFICATIONS FOR STEEL FORGINGS. 
COMPILED FOR COMMITTEE No. 1.—AMERICAN SECTION, INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 
ical properties. Minimum Physical properties required. Bending test. 
Pounds per sq. in. Per cent. : : | Treatment specified. 4 
Size of Size of speci- | 
horus. ulphur. speci- ‘old test. nen. | 
Tensile Elastic Elonga- Contraction men. 
strength. limit. tion. of area. 
raves’ | 78,000 40,000 20 35 2in. x .5 in. Annealed, oil-tempered {As per drawing. To bem 
95,000 50,000 18 30 | stances and all other 
sae 95,000 000 18 30 ° ance and value. 
Not over .06 Not over .04 9, = lin. x Win |\Oil-tempered & annealed To be free from slag, 
Not over .06 Not over .04 | 89.000 50,000 180° 27 optional. foreign substances, 
Not over .06 Not over .04 80,000 45,000 25 180° D=T Annealed. their value. To drawi 
Not over .06 Not over .04 60,000 30,000 30 180° D = 'T “ : 
Not over’ .06 Not over .04 80 000 50,000 i80° May be anvealed. dz 
: Not over .06 Not over .0t 60, 30,000 180° “ 
52,000to  26,000to | 
62,000 31.000 25 8in. x 1.5in. Flat None specified. 
60,000to 30,000to 2 180° D = T | 
|| 70,000 35,00) 
} il- To drawing. To be free fromm 
other defects affecting thal 
78,000 42.000 20 35 2in. x .505in. oil-tempered (To drawing and free fromm 
78,000 42 000 18 30 2in. x .505 in. | and annealed. \ or other defects. 
78,000 42 000 17 30 3in. x .564 in. ditto. 
86,000 46 000 17 30 2in. x .505 in. ditto. di 
60,000 { Annealed, at a temper- {To be sound, of uniform qua 
G8,000 | 22 2in. x .505 in. oor ature of at least 1100° | from seams, cracks or off 
— \ as would diminish their 
gs not shown online next below. 60,000 marks. 2 in. x .798 in. Flat. iin, x in, Annealed All steel forgings to be wi 
rod bolts andstuds 80,0001 “in, x .798 in 180° D = 2T 14 in. diam. | defects. Sound. free 
| | In 2 in | hin. glam. |......-. 
= 180° D = 5¢ in + Free from slag, cracks, blo 
t Not over .06 Not ever .04 80,000 45,000 Tn Zin. remarks. { longitudinal. eign and 
| 35,000In 2 in. 26 ‘ 
Not over .06 Not over end 35,000In 2 in. 24 } 
62,720 J dit 
Not over .06 Not over .04 In Dim. | 
| dit 
Not over .06 Not over 04 62,720 In 2 in ss 
P 05. eject if over .05. -U2, 90,000 5 in. sq.x3 in. Free f hysicz ts 
5 in. sq. x 3in. } ditt 
08 1,000 
| 73000 { Ingots for forgings to be 
Not ove of Not over OL Not over In 2in. and like imperfections. 
2 . 85,000 ad 
In 2in. 15. | 
90,000 J | | 
70,000 Tobe f. rack 
Sek aver 2.5in.x.5in. | o be free from crack: 
80,000 
80,000 
75,000 ° 
| 85,000 | 
| 


$ Drillings will be taken with 5 in. drill 10% of distance out from centre of pin, from 


either end of a pin, selected at random from each lot of 50, drilling to be parallel to the axis of the pina 


: 
e 
a 


Wee linimum 
r sq. in. 


Elastic 
limit. 

10,000 
$3,000 
500,000 
50,000 
40 000 
40 000 


45,000 


65,000 
50,000 
45,000 
30,000 
50,000 
30,000 
26,000 to 
31.000 
30.000 to 
35, 00 
68,000 
12 000 
000 
43,000 
46000 
15,000 
46,000 
55,000 
44,000 
50 000 
53,000 
57,000 
50,000 
40,000 
50,000 


15,000 
45,000 
40,000 
10,000 
75,000 


75,000) 


35,000 
15,000 
25.000 
35,000 
15.00) 
15,000 
oe 
\ 
| 
\ 
| 


SYNOPSIS OF SPECIFICATIONS FOR 


STEEL FORGINGS. 


COMPILED FOR COMMITTEE No, 1.—AMERICAN SECTION, INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


Physical properties required. Bending test. 


Per cent. 


. Size of Size of speci- 


»f distance out from centre of pin, from either end of a pin, selected at random from each lot of 50, drilling to be parallel to the axis of the pin. 


Treatment specified. Finish. Inspection. 


speci- Cold test. men. 
Elonga- Contraction men, 
tion. of area. 
20 35 Annealed, oil-tempered As per drawing. To be free from slag, seams, cracks, Inspector to have free access 
1s 30 and annealed | cavitie-, flaws, blow holes, unsoundness, foreign sub- the works where material i 
18 30 ” xa | Stances and all other defects affecting their resist- factured. 
30 " Flat % diam. None specified. To drawing, free from all defects. ditto. 
130° D = 2T lin, x in Oil-tempered & annealed (To be free from slag, cracks, blowholes, hard spots, sand, ditto 
D = optional. foreign substances, and all other defects affecting ditto 
24 Annealed. their value. To drawing. {ditto 
180° D = T ditto. ditto 
24 D = 2T May bean.ealed. ditto. ditto 
Sin. x 1.5in Flat. None specified. ditto. ditto 
22 D=T ditto. ditto 
il-te » To drawing. To be free from slag. seams, cracks. cavities, 
Zim. f = tompered { flaws blowholes, unsoundness, foreign substances and all ditto 
\ other defects affecting their resistance and value. 
20 35 2in. x .505in. eoee f Annealed oil-tempered { To drawing and free from seams, cracks and slag, folds ditto 
1s 30 2in. x .05 in. and annealed. or other defects. ditto 
17 30 Sin. x .564 in ditto. ditto. ditto 
18 25 ditto. ditto. ditto 
17 30 ditto. ditto. ditto 
16 27 ditto. ditto. ditto 
12 ditto. ditto. ditto 
| Annealed, at a temper- / To be sound, of uniform quality and condition, and free ditto 
2 |r of at least 1100° from seams, cracks or defects. ditto 
+ Oil tempered and Free from imperfections of manufacture, and from such 
1 Jin. X In, annealed. cracks, cavities, flaws, slag, sand spots, cinders, etc., 
oe | as would diminish their resistance or value. ditto 
30 2in. x .798 in. “lat. sin. x ‘gin. saled. ivery facility shall be extende 
marks, | Flat Anneah All steel forgings to be without welds and free from and examining 
Zin, x .798 in 180° D = 2T 14 in. diam. | defects. course of manufacture at th 
Sound, free from defects. Subject to inspection at any 
In 2 in. 26 D = in, diam. and further tests de 
2 in. 26. “ 
See 1 in. square Oil-tempered and (Rus-ian Navy Inspector to] 
In 2 in. 23 onmeinn. j Ise’ D Sin. { longitudinal. annealed. | Free from slag, cracks, blowholes, hard spots, sand, for f all parts of the works duri 
eign substances and all other defects. \ of manufacti 
In 2 in. 24)! 
“ “ ditto 
ditto 
18 10 In Annealed. 
{ Free from flawsand seams and of best grade of forg- Inspector to have access to the 
Sound throughout, free from piping and surface mper- Inspector at steel works to se 
> in. sq. x3 in. Free from physical defects before and after working. ends of test piece 
5 in. sq. x 3in. ditto. 
{ Ingots for to be free from pipes, 
In 2in. 15. Pe a Will be inspected and teste 
remarks. 
Manufactarer to furnish t 
- To be free from cracks, flaws, and defects of all kinds. assistance when inspectio: 
Sin. 18 .. \ Small lots inspected at de 
in 9 To be free from cracks, flaws and seams. turer to furnish 
Im2im, 20. 2.5in, x .5in. assistaace to inspector fr 


§ Check analysis from test piece, 


| To be analyze 
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BULLETIN No. 15. 


| 
pection. Number and location of tensile tests specified. Remarks. 
18 ES 3) 
| 
ee access to all partsof) ° Transverse. Yes. Yes. Yes 
yaterial is being manu- = 

ditto. Transverse and longitudinal. Yes. 

ditto. Transverse, also longitudinal for elongation. Yes. = No. 

ditto. Longitudinal. Yes. 
ditto. 

ditto. sd No No “ 

ditto. 

ditto Transverse. Yes. Yes. | Yes 

« ||. Specification calls for powder and hydraulic 

itto. | tests. 

ditto. “ | | 

ditto. “ | 

ditto “ 
ditto ‘ No. 

ditto “ “ 
ditto 

aitt Tangential where possible, otherwise longitudinal. 

itto. 

‘ ditto. 
ditto. 

ditto. 
ditto. 

ditto. 
ditto. 

ditto. ditto. 

. “ 
ditto ditto. 

ditto Longitudinal. Yes. No. 

aitto | 

—— | y « lp imens taken bet k webs, 28.00 
ye extended to the inspector «“ “ | ¥es, | >For specimens taken between crank webs, 28. 
xamining the material in \ { | top. _ | per cent. elongation. 
ure at the mill. = | 
n at any stage of progress: Tensile specimens from each end of each forging. | No. | No. | 

itto. ditto. = 
ditto. | Transverze specimens from each end of each web. 

ditto. | Longitudinal from each head of connecting rods and each end of piston rods. q ne 
9eci or to have free access to Longitudinal from each end. Yes No, Elongation to average 25 per cent, 
nanufacture. ditto. 

(|, Piece to be cut from each end of each forging for longitudinal tests, Four test piecestobe | . | «| 
| taken from the end which was nearest the top of the ingot,two of which shall be taken from) ( 
ditto. 4 |the outside and two midway between center and radius. Two test pieces to be taken from j | 
| |the lower end of the forging midway between center and radius. 
nined after being turned. Tobecutcold. 
cess to the shops where work 
purposes of inspection. | Small forged test bars of same heat. No. No 
orks to see that conditions Longitudinal. To be machined cold and taken half-way between central axis and outside! Yea. 
yn are complied with. \from full-sized prolongation. Test piece to be cut from upper end of upper bloom in ingot, top. }No 
One billet from each lot of 25 or less, to have piece drawn from it under the hammer and) } No. "66 


Two from any part of one pin selected at random froin each lot of 50, centre line of test } + 
pieces not to be nearer than | in. to centre line of pin. 
test pieces to be free from {| Longitudinal to be taken not less than 1% in. from centre of a pin to be selected at random| 


appearance. \ from each lot of 40 or less. 


ditto. Longitudinal taken midway between central axis and outside of one rod selected at ran-. ad 
{ dom from each lot of 25 or less. 
{ Each test specimen to be machined cold, longitudinally taken from a prolonged portion of| Yes, 
forging, midway between center axis and surface. top. 
and tested on its arrival at }Two tests cut from pin of each heat, cut midway between center and edge. “ 
tests cut from one rod from each heat, cut midway between center and edge. 
Test. piece to be machined cold from full-sized bloom of each heat. 


hes long, ,- 

to remain attache‘ until bloom is inspected; a tensile test specimen is to be cut from this No. 

bar, midway between centre and outside. 

‘ Sent, pees cut from forging four inches in diameter, hammered from bioom and allowed| } * 
o cool. 


» furnish test apparatus and | Srgsst from each heat must be 6 inchs extra long, and from this two test pieces } si 
spector free. | will be cut. 


inspection is at mfrs. works. 


furnish test apparatus and { One end of each bloom must be drawn to a test piece 2 inches square by 18 inc 
sted at destination. 


ditto. | One pin from each heat will have two test pieces cut from it. - 


| {, One end of each billet to be drawn down to a test bar 2 inches square and 10 inches. 
|, long. io remain on the billet; a tensile test specimen will be cut from the;bar, midway | 
between centre and outside. 


| 
{ One ingot selected at random from each lot of 51 shall have two test specimens cut | 


“ 


from any part of it, provided centre line of test pieces falls one and one-half inches 
from center line of ingot. 
One billet from each shipment will have a piece drawn from it under the hammer 


| about two inches square by 12 inches long, from which tensile test specimen will be baa 
(turned down. 


pounds or over 5 per cent. in elongation, the 


| 7 two tensile tests of one order differ over 5,000 
order is rejected. 


ie many pins as possible to be made from a 


eat. 
Elongation may be 12.50% if T.S. is above 90,000 
pounds. 


|As many rods as possible to be madefrom a heat, 


| tae chipping permitted for the removal of de- 
fects except as authorized by inspector. 


| 
| 
} 
| 
| 


Rods to be made from as few heats as possible, 


As many pins as possible from each heat. 


| 
| 
| 
| 


x 


ye analyzed by Baldwin Loco. Works. Drillings taken midway between center and surface, 


; 
j 
« 
ay 
2 
| 
“ 
} 
| 
} No. 
“ 
“ 
| 
“ 
“ 
No. | 
| “ 
| 
| | 
2 
i « 
| 
| 
| 
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FOR STEEL FORGINGS. 


strength. 
Elongation 
Contraction 


Tensile 


CARBON STEEL, O1l, TEMPERED. 


Pounds per For solid forgings of rectangular sections not 
exceeding 6’’ in thickness or hollow forgings, 
85,000 50,000 the walls of which do not exceed 6’’ in thickness. 
For solid forgings of rectangular sections not 

exceeding 10’’ in thickness or hollow forgings, 

80,000 45,000 the wallsof which do notexceed 10’’ in thickness. 


square inch. 


NICKEL STEEL ANNEALED. 


For solid or hollow forgings, no diameter or 
thickness of section to exceed I0/’, 


For solid forgings, no diameter to exceed 20! 
or thickness of section 157’. 


For solid forgings, over 20’’ diameter. 
NICKEL STEEL, OIL, TEMPERED. 


For solid or hollow forgings, no diameter or 
thickness of section to exceed 3/’. 


For solid forgings of rectangular sections not 
exceeding 6/’ in thickness or hollow forgings, 
60,000 50 the walls of which do not exceed 6’’ in thickness. 


For solid forgings of rectangular sections not 
exceeding 10’” in thickness or hollow forgings, 
85,000 55,000 24 45  thewalls of which do not exceed 10’ in thickness. 
4. A specimen one inch by one-half inch (1"x 1/2’’) shall bend 
cold 180° without fracture on outside of bent portion, a 
as follows: Test. 
Around a diameter of 1/2”, for forgings of soft steel, 
Around a diameter of 1 1/2’, for forgings of carbon steel not 
annealed, 
Around a diameter of 1 1/2”, for forgings of carbon steel 
annealed, if 20" in diameter or over, 
Around a diameter of 1", for forgings of carbon steel annealed, 
if under 20” diameter, 
Around a diameter of 1” for forgings of carbon steel oil- 
tempered, 
Around a diameter of 1/2”, for forgings of nickel steel annealed, 
Around a diameter of 1", for forgings of nickel steel oil- 
tempered. 


TEsT PIECES AND METHODS OF TESTING. 
5. The standard turned test specimen, one-half inch (1/2’’) diam- 


I2I 
. 
~ 
j 
80,000 50,000 25 45 
80,000 000 2 
aire ’ 45, 5 45 
80,000 45,000 24 40 
95,000 65,000 21 50 
apg go,000 . 
jeer 


122 PROPOSED STANDARD SPECIFICATIONS 


eter and two inch (2”) gauged length, shall be used to determine 
Test Specimen for the physical properties specified in paragraph No. 3. 
Tensile Test. Jt is shown in the following sketch. 


— 44 


6. The number and location of test specimens to be taken from a 
melt, blow, or a forging shall depend upon its character and impor- 
Number and t2uce and must therefore be regulated by individual 
Location of cases, The test specimens shall be cut cold from the forg- _ 
Specimens. ing or full-sized prolongation of same parallel to the axis 
of the forging and half way between the center and outside, the 
specimens to be longitudinal, z. ¢., the length of the specimen to 
correspond with the direction in which the metal is most drawn 
out or worked. When forgings have large ends or collars, the 
test specimens shall be taken from a prolongation of the same di- 
ameter or section as that of the forging back of the large end or 
collar. In the case of hollow shafting, either forged or bored, 
the specimen shall be taken within the finished section prolonged, 
half way between the inner and outer surface of the wall of the 
forging. 

7. The specimen for bending test one inch by one-half inch 
Test Specimen (1 X 1/2’”) shall be cut as specified in paragraph No. 6. 
for Bending. The bending test may be made by pressure or by 
blows. 


8. The yield point specified in paragraph No. 3 shall be deter- 
Vae8e mined by the careful observation of the drop of the 
Point. beam, or halt in the gauge of the testing machine. 


% 
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FOR STEEL FORGINGS. 123 


g. The’elastic limit specified in paragraph No. 3 shall be deter- 
mined by means of an extensometer, which is to be attached tothe 
test specimen in such manner as to show the change Elestic 
in rate of extension under uniform rate of loading, and Limit. 
will be taken at that point where the proportionality changes. 


10. Turnings from the tensile specimen or drillings from the 
bending specimen or drillings from the small test in- 

mple for 

got, if preferred by the inspector, shall be used to hemical 

determine whether or not the steel is within the limits 
in chemical composition specified in paragraph No. 2. 


FINISH. 


11. Forgings shall be free from cracks, flaws, seams or other 
injurious imperfections, and shall conform to dimensions shown 
on drawings furnished by the purchaser, and be made and finished 
in a workmanlike manner. 


INSPECTION. 


12. The inspector representing the purchaser shall have all 
reasonable facilities afforded to him by the manufacturer to 
satisfy him that the finished material is furnished in accordance 
with these specifications. All tests and inspections shall be made 
at the place of manufacture, prior to shipment. 


ae 
. ¢ 


